Cyclic adenosine 3':5'-monophosphate phosphodiesterase. Distinct forms in human lymphocytes and monocytes.
Adenosine 3':5'-monophosphate (cyclic AMP) phosphodiesterase activity of normal human peripheral blood leukocyte suspensions containing 90% lymphocytes and 10% monocytes showed anomalous kinetic behavior indicative of multiple enzyme forms. Kinetic analyses of purified lymphocyte (99%) or monocyte preparations (95%) indicated that only one type of phosphodiesterase was present in each cell type. None of the preparations contained any detectable guanosine 3':5'-monophosphate (cyclic GMP) hydrolytic activity. The lymphocyte enzyme had an apparent Km congruent to 0.4 muM for cyclic AMP and Vmax congruent to 0.5 picomoles/min/10(6) cells. These kinetic parameters were confirmed by several cell purification techniques used alone and sequentially. Sedimentation velocity analyses indicated that the higher Km monocyte enzyme had a molecular weight near 45,000 and that the lower Km lymphocyte enzyme most likely had a molecular weight near 98,000. A variety of procedures led to a loss of the higher molecular weight, high affinity enzyme leaving only the enzyme of 45,000 daltons with a much lower substrate affinity. A long term, stable human lymphoblastoid cell line had cyclic AMP phosphodiesterase activity that was similar to the lymphocyte enzyme by both physical and kinetic criteria. Lymphocyte cyclic AMP phosphodiesterase appears to be a soluble enzyme whose pH and temperature optima and cationic requirements are similar to those of other mammalian phosphodiesterases. The distinct cyclic AMP phosphodiesterase forms of these cells may possibly represent the basic, active subunit of mammalian cyclic nucleotide phosphodiesterases. We hypothesize that the extremely high affinity cyclic AMP phosphodiesterase of normal lymphocytes plays an important role in the regulation of normal function in these cells, and also in the rapid proliferative responses characteristic of the stimulated lymphocyte.